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Kessler stitches and 74.0 N (

 

SD

 

 11.3) for combination
stitches.

 

Strain at maximum load. 

 

The difference between the means
was significant ((p = 0.036); Fig. 3). The mean strain at
maximum load was 7.9% (

 

SD

 

 2.9) for Kessler stitches and
12.2% (

 

SD

 

 3.7) for combination stitches. 

 

Failure mode. 

 

There was a significant difference in the fail-
ure modes between the groups (p = 0.008). All five Kessler
stitches tore out from the muscle. No combination stitch
failed since each elongated successfully and reached the
maximum preset displacement of 35 mm.

 

Discussion

 

Our study showed that the maximum loads for combina-
tion stitches were more than double those for Kessler. The
strain at maximum load and the failure mode were better
with the combination stitches.

The suture usually pulls out of the muscle, but in our
study we found that the muscle did not fail before reaching
the maximum displacement of 35 mm. Overall, the combi-
nation of a core stitch (Mason-Allen) and an epimysium-
based stitch (perimeter stitch) loaded the muscle better than
the core stitch alone (Kessler stitch).

The strength of our study is the comparison of the prop-
erties of the initial stitch in muscle lacerations. We are
aware that the loads and strains would be higher if our
method had allowed further elongation when the results for
the combination stitch may have been even better. Our
study complements a clinical report in which the combina-
tion stitch technique showed good outcomes.
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The weakness of our study is the limited scope of the
model. The effect of cellular healing cannot be considered
in cadaver specimens. Tendon repairs have been found to
be weakest about 21 days after repair.
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 We did not look at
issues such as the size of the suture, the material, the strand
number or tendon grafting.
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 Cyclical loading of a repair of
the two half bellies was not studied. The sample sizes were
small, but using one muscle for testing allowed assessment

of the performance of the stitches to be made without inter-
muscular variability.
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